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Abstract of JP20012941 66 

PROBLEM TO BE SOLVED: To provide 
required steering assisting force by a power 
steering gear, by drive-controlling a variable 
displacement pump having an energy saving 
effect in respone to a traveling condition such 
as a vehicle speed, a steering condition and 
an operation condition in a power steering 
gear side. 

SOLUTION: The variable displacement pump 
10 is provided to make a cam ring 17 movedly 
displaced to a direction increasing or 
decreasing a pumping displacement in a pump 
chamber 18 by a fluid pressure difference 
between fluids in the first and second fluid 
pressure chambers 33, 34 in moving- 
directional both sides. Metering restrictions 50 
for controlling fluid pressures of the respective 
fluid pressure chambers are provided in 
delivery side passages 27, 51 for connecting 
the pump chambers to the power steering gear 
PS. There are provided a solenoid 60 for 
controlling a contraction amount in the 
metering restriction and an electronic control 
means 70 for drive- controlling it. A vehicle 
speed sensor 71 for detecting the traveling 
speed of a vehicle, a steering sensor 72 for 
detecting the steering condition, and a 
pressure sensor 73 for detecting the fluid 
pressures in the delivery side passages 27, 51 
are provided to drive-control the solenoid by 
the electronic control means in response to 
signals from the respective sensors. 
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^Shtt>(c. Z.<ny>Ymz&$Li,tz1-*>7T\Z 

ihrn^mitLxm^yrmMnzmm^tih. 
z cnttiSk. m 2 <F>$mEM 3 4 «i^>7mi»os*E 

PO fc&>). ^yyy-1 7{±. ±^L7tJ:3t:ai + 

£mizim£&ixx>7mi s^gs^jfeH-*. ly 

±0 i 3 ^r<- y * 4 7<7)*J$£%Mm#> r 1 0 tcfc ^ 
T. ±MLZmwm&imU)>t>£<}ae>tiX^&M 

vx-b&frh. zzx'tmmzmmtm-tz. 
[0050] v±<7)m&£ h^$mw&#v7 1 0 & 
m^fz&fimMWtiz&^x . i?£^yrmi8*>^s 

^ABRilSPS (Ay-y'jyy'i, 
-■Ky7i«:ajffl|(?)3i»5 icom^c^-^ »J yrgo 5 0 
£g«tSfci:kK. C^-^Uy^80 5 0OR0fi 

;4 Y60 bmmm*mftf8.i-hcpvzistbt:ffl 
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m.-vh7o. mtnsy*7i* mfc-ty+ni&z. 

V&Jj±>V73 {ZZX\$E3)X4 y^m-th) 
[005 1] mi*&T5 2tej(-?Vy? , m r )5 0$ 

%mh^ ivh*). friary rntajiifiii& 5 1 <d- 

5. 5 6{i£fi.£><Oi§S&?L5 3, 5 4fg£J£i|ft4>h?l 
T*>9. -*«Vh?L 5 5 J4E5S8 9 fcHlJft U lfcfr<D/h 
?L5 6 tiffin h Wm. 9 (V-ms8.%ttT'$> h . 
[00 5 2] 57(ifrayu-y^f H6 0CJ:oTfja/jN 

fL5 6fc^^L•CJiiiiM^t^)D■yHt'^) , ). .roo- y K 

5 7tf>5fc*&i:*?l5 6 fccoratc^Sti 1-1^0*^ 
134 2fcg^£il4a£&?U-£4. 

[oo53]^^j:p zmmzx tin . vmm-wt 

LXcVffi£x-vh7 0tVlsS4 b'6 0t£4->-O< 
-? t JyiW)5OlZi3VZ>-5mZ>0 ( 56) 
fcMSWiifcfciO. #A D y/l 7 
4H1. 82<05g#ES33. 3 4(cfi{t*a»fcEfc» 

[0054] z<r>mt<mmx'\i. m-wmmmis. 

-f K6 O'vcOftifcmSSAWcft?. fc«£'ML5 6#fit8t 
SfU tfyTl OOsSg0Jffllffl.X-* y 5 0 

14. -£*#29:1<0±. TSrcoffifcllfcioTfflW- 
45£S£<9tf>'7 , t&4. 

[0055] tfc. znsmmmaza^x . 
ym t )5ozmi$.-riffim'o (55) t^rm r ) 

(56) fcfctt4il»ffi»5- *HHmitf . 
895 0£H^9fc»F^9iTl*JSL-CU4a<. Z 

tuznt-f. -%mtfw&m*)tLxmn-rhXo£m 

tm^^m^tLx^^. 

[0056] ±m LfcflBi(c 4*iif . *n£3*&t? 

1 o*»/5,iwj06]Rsat:e9&$iisKjS[«Kosa^. 

fc#-C34A>£>. *£^x*/l^^W8#T-£4. 
4 9. ^£gffcg£&4.li:#T'£4fcfci>fc:. *x 

*>v*em*®izttfx*h. 

[0057] zn&otcW&zmsiz^Lx^h . zz 

x\ $m#*miz£?>tt®wzff^Ktz<r)&m 

tf>SaMftt<o-0!-C*9. *yTl0frt><rmZ6iM£ 
5-3 l/mi nW&bTl. 0+-;£St8{4*&«9ifc 



mmx-b*), ztizm i/mi nggtgs&t4 

i fc 1 4 9 . v7®ms}|£gSL£x* 
)\s*ft)i&Z'4b&Z>tfXZh. 

[0058] *%mz¥i&iM>*8£®mm#y7 1 0 
mmmmz^x . arcs**-*. mie^a-fe>-t 

7 l«i*#iC&«£;h/t^4HK^m&*y^£ffl^ 
4fc4v\ ^«0$5$-fey^7 10&aj@^£. 

6. 

[0059] m=m&±yv7 2H. tit umwo^ 
y Yivttz^tm.'o^y Kjmwcrtfssiu ^]ro»^ 

SjajtSt^T^oT. Jtfci.fcf#gi§HS6 0-187 0 

9 1 nm^h^xnmi- 4 m&<r> t £>*it v > 

4. ^4 3=5:i£fc-fc>~9-7 2iHB04i. fciR9w 
hV^^^O*ilt^fr[6]ii4^SiK3[S$:«ja}r 
4£i:a { ?£4. 

[0 060] 1WEE&tJ*-f?f-7 3tt. ffie^rsi 
8*^iWl«5XSSP S{cS4#y7Tttaii!loa85 1 
T'^f*E;>70±/h£&»t44 3 tzSUt^Htv^ . 
^0;tfy7ttftfM5 1rt<^f*;E«. ffligltfjJfclX 
SSfPSflKOfrntOB C4-?T±Ti!rf4 

tzbx-h*). z<r>m^sjmWi^±X'hhzti 

7f7 3 £4 Ofciii-f S i C4 9 . WlStM 

[0061] fneE^x^ y^-7 3X'im%km£tzt 

JMO. 7MPaCt7hL. ZtlX 0 fc*V«*BET' 
^■^-rS4 3(C«^$iiTV^. :^yLft^C > g 
9^^iB<5FtC*^^>-fS£*^ 5-3 1 /m i n(Cffi 
»t44?fc«JSLTV^. ;«04 3fc:-mtfft/l6Oi: 

[ 0 0 6 2 ] ifc. <g]EMfl&fift(4S«eaLS*^i^t # 
l4S*$rl l/mi n<0*£*|*H-£. C^iE 
S^tcfev^T. Efcx-f -/f-7 3^t&^EJjLh«0?4E 
S:^* Uc t * (c{4a«OS)!Hfctgi: HSf L -CcS4£iI 

tcfc^T. m&& i m\.^izm&tzm.t*gm-z 

too63] tfz. m^mm^mimm-hum- 
^•yh7oi4. *a-ma^x-7-/^*-rs. 04 
+ 1 1 tti«fc&«&Br** t 1 2 14 

IM66«^v^*o«ar«aH*ttr*4. ^riJ. 04 

&mh®&^0mmi.-mx'h'>x. vvjiys 
ooffiis^tt{c4orJ4. maoitsncffoTmss* 1 ^ 

[0064] tUKOm^^gtfcV^T. F 
6 0^Offil&mS[«0SIW4WT^4 3 izftbtil . ^ 
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tii&m&bmjixj yf-7 3tj:5iwm0D@iap 

S^COt£#Sito(?)%fcEbliZ}i^X. 05<OS 10 1- 

s i o b<vmitz\im#Kt>tih. ztizmmzm 
itj t , s i o i -ctiSflfeaf&^sii ( aMfcWTfc 

fL^*^*^WBrT-^ Si?r£?>&g) J: 0 

[ 0 0 6 5 ] -e- LT . £ <0£££«k 0 t>t£H£i£JgA { *S 

S 1 0 2fcjftX,"Cyu./-r K6 0K_B£U:mjI-1tSE 
£8ST-7VHcS^<1$tt II ) CJE 

tTtsmma (fctitfo. 7o~o. i4A>*a 

0. ^-^'Jy^0 5OcO"I^0 (56) £8* 
U ^71 OcOtttB(aSaSr3~5 l/mint^9 
J: 3 <@3+#ttQl , 14(0 

tfttll fc ,£ t/E! 6 +H 2 £ ttiH 3 tiWi # 

[0066]^^. s i o i x-mm&tm&m.mx' 

Jlfcfc Sfcli. S 1 0 3CitA. E}j;W -/f-7 3#. 
a*E*W3tE*Ja± ( 0 . 7 M P afclt) T'*> LT 

[0067] laUS 1 0 3X'E3}A4 yf-7 3# { :* 

ytx^&twiLfctzizti. mmmmMmxffi 

X. fti*Em%Ejl&± < 0. 7MPaJiLh) X'h-> 

xfrh^A ~>*i 3tf*v\^xht%\t. m\mm 

X. ITaUfcSl 0 2WIA. VUSJ F6 0£±j£l 

70-0. 14A) tfO^SSffiS-i* 1 ). y-^'Jy^&O 
5 0tf>°T^S£>? (56) £$(»U --KyTlO^ttaiil 
eSft£3-5 1/mi nb^o J: 5££V^£ft£$Wf 
h. <03<*>1#ttQl . 04tO#ttIl fcJ:t/064>H 
IT*******!) 

[00 68] S 1 03£fcWCE;fJ*-r ^7 3 

fttiMizh&twwii. sio4tat?. ^^sio4 

TV VSA F«St#H4 CiHt4*a-«l»tttf 1 2 
<0*t«fcJ>-i,a>5a>£«-f 6. -£-oT*<fcMf S 1 0 5 
fcjft;^ ft/hS«ffi^ai^& (1 = 12). ,l*iCJ: 
0, yuy^f K6 0tC0. 9 7A<^£*^^il, y- 
? 10-^8 9 5 0<0 "13359 (56) £$J$PU '-Kvr 
lO^ttittffliSftSrl 1/mi nfcV^ idfc^&^SE 
ft£!gj#t£. (03*#ttQ2 . 04<O#ttI2 fc«t 

xm6#GX'7s<?mzmn) 
[00 69] 4*. si04(c&wc % vi^y^r k«sk 

I tfi 1 2 TfcWr^i: 1= fctt, S 1 0 6(3tvl?yW4 
H60^<7)$iamS[(I = It -Io ) £&*fcffiT£ 



1 £ft>hc5ftQ2 CJSMm:. IP&WcEflfcifefr* 

[ 0 0 7 0 ] S6UjH&ftK(dtft & AffiSWE 
(ZZX'UO. IMPaZmtttzEJjH 
•yj~7 3<?)*y im^yyX'h Y ). S4> 

GTjjrrs8T-«m«ffia% k ar o . 9 7 a ki&iws 

*U ttiiiftlil l/m i nWWfllSfl*. ifc. 0+H 

iZTjki-mTm^Mimim-m-mmmr-zrMz 
[0071 ] ifc. ±3£U:y w^r H7 3^rabm 

S*. ft/NR*>SEft*f»S*:*X0*aM (£h;cfcfO. 

9 7 a ) <k amssffit^ts-ii-* 

l£<7>i$fa£l<>6 0 m s b 1> 3 J: a KWWcff 3 . .ritfc 

£t#l>rt:i6<0«a« ( b L\i 0 . 9 7 A ) lc£fc$-t2: 
*»0WIBt»2. 54seci:V^J:3tlt«fl^Vi 

[0072] -ttch%. mmj.-yh7oi,zx^mm 
t>m*z-£ h b £ lisftwefca -er mmm-mm 

tttffdSaQl WW«L. «^tSi:*fc:l4IB«4*: 
£A&$C*V7-1 036»^®rtfl9RHSP S^iOftJ&Sfi 

ft (*/JnSL1Q2 ) '\OML{i«IX , 9A>H^ft<^ 
iaSS^t^v^J: 3 1«9>^ < 0 fcft/J^BSftQ2 tcM 
t. 

ftjett. l i/mi nfc*/h*ftfc:S»W6. i^:. ^ 
iES^^Jfi, $ UzmmiZ\$3--~5 l/mint 

*a-as«ttc(¥a t«f* «t o izmwzfi o b x 

[0074] BoEVU-y-f K«^{iPWM (Pulse Widt 
h Hodulation : tB^tCk 01Mfl8*ifc« 

mxWLWJ-i K6 0tciS<otLS. ^rfe. 

a h'mag^ra—f-fikfi, yvy-fK«ate>A/ 

D£8<I^ SbeS*ifc*WBJOA/D3a»«i:tJI: 

o si o yuy-f K6 0 ^raisi^ac 

[00753 V±cnftmz£tH£ . E^X^f ^7 3 S 

f«irr&^rc«B<oa3i^ff t atwc^iHa&f t 

illII^T^fc:»i^yrtta5fll<0SSftS-fia<0 
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•y*7 3tt3*h##jbtf>T3cfirC*D . ttftngRia 

p s<r>&ii\z)mLt:m.ywmmzm&thWfc 
h. 

[0076] -ttch%. #x*/wfft* mt Lxmm 
Wot. a^^gtarfs^h/^-ty^ftb 1 ? 

C. ^fteE*^ -/f-7 3 2£liE7J-fey-f£fflt\ 

&m^>vwwftm£®itix'Z&m&*>i-7 2 
tmLxm^&ztizx*), sr£%&&x>7i o* 
mi<nmivmzKixmmz%m^h z t #t-# s . 

[ 0 0 7 7 ] &i>, *^&J^L£IIM^Me<$! 

%Ml®?>Zbii^?iX'i>&\ t:bli£±3&l 
m i nWSfrb 11/mi nS«C*J> 

£ Ifce LT t, J: <r VI fc UiomX'h 4 . 

[0078] ±3*Lfc3«iojKiTii. 

#Sk LTVW/'f K6O*0KU £*l£18i&*Wf 

osrfflw s*fey*7 ia»fca*swifflL 

7 2*>^iOSfl«f#. $-o{cE7)^-f -yf-7 3tJ:9df 
yrttffilllfciWj^a^SPS (A'7-yijyf) fc<7) 
l3<oaS&+tf>SftEffl$B£A7J{I^k IXMWx-v h 
7 0 (c A7J-T & w k fc J: *) V V y >f K 6 0 ^SHOTBS 

[00793 4fc. i^J^fcyi/yy h'SO^io* 

ft3±^kT««^*E*2fc«tTffl£flll. & 
2*)5£ftES33, 34^*E2rS1»L. 
17£^ft3-£T04#. CfifcR&fcH. VU 
/4K6 03^?)£»#gfc:J:9, »1. ff2oa« 
E£3 3, 34^Si*EtrSIfflILT^A'Jy^l7$-^ 

kJ:v>. 

[0 0 80] ifZ. Vrfm&mklttlbtKVU/J 
F6 0#&4#, ClittlK^-f- mfc&W*?^®^- 

m^m-ftixm*)£.m&it:*&x'f>^xi>ii 
\>\ -mtzki\m4im5 4-4 1 3 s^m^jk 



S*tTU4. 

[0081] mitzmfemmx'ii. aj)±>vt 1 
*»*iaaMBiW)ji»c jt 4?* 

E (cSftE) «*a}T*6fflrc**itfJ:n. ifc, E 
7j;Uy?-7 3?)ftt>9C, .-KyTTiajIfflTOt^tJ: 
4«iES»*giBWC4fel47^-a*T»WKBT>4E 

^«aHMW»*«rak =5:4 . 
[0082] itz. Ej]*4 3*?frh*v*)r<rm 

(7oyh#f< l 1 ) <r)-2Mzmt>%\,\ -f^hh. 

z crm<n&i]-t >-*ri±'mx'$> -> x . L*>t*^§*^ 
#vri oa>£itfi)teESiaPS (^-y'j^i. 

k*>isrc*«EEa (j*E) nftmaMmuxh 
tzbX'hti\fnzx-i> : tmx'%h. U4»t>. .rwa?) 

t*4arr *^4M6 Wl^-fey? J: 0 t,^«^OJR# 

[0083] 4^:, *aLfc«t«»rarcii. *-*y 
y o 5 0 t*f 4 < 5 2 . rnimmmza 
v^r. ^si»K^ri 0, ^-y'jy^yh 

*>\ cixtdS^v^. fci:ttf^yri o<o#-f^tc- 

»t4isoffl3iAX'<-^ j ?»^^ vmmz x ->xm 

[0084] 

[^H<^*] Ja±KHBLfcJ:dt=*JW!C«4ifc>}K 

^ffiIS5:««iJ-r4*j$-fey9-i:. ftBXOW K/KOg 
«6*t®S:«ai-r4S!)}6-fey-tt. f9£ttaJiS!!fflK4'<OS[ 
*ESr«aJ-f 4E7J-tr v*tb w o fS*T LA»t3ctt^r-b 

itx-zh. mtim&mzZLh&mmrh& 
mzmm^ ^<^nwzmtizm^^sm 

kit. SflM»^*q^T'fe4^^fl0^tc<i^fiWN 
K^SatSJffll LT^iS-T 4 ^ k VX't 4 . 
[0085] Lt^T. *!6Wtci*t.tf. *y7frt> 

mmmm j \<n^nm.^£^*^wz 

*/^SS*^^S$* 4 £ 4 . 

[00863 ^muzxtm. KJj-tyvbmo^y 
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T, Z<7)£o%®l&.tz£tl8. ^^^Wk^zmxX 

xm^tztziz, z<r)*yy-frt>(7)m&m.£. <$Lmo 
HEfttfBt mvmt tzmt xttwrntzmmz z t 
vx-z mmm.*. ixmrnrnz^n. 
ifr{>-5j$z®m*>Tzm^&zttz£i'£x*iux 
®Mk*mzit$>zbtfxz&. 

[0 087] ZZX. *miz£tM, l&ltzEJl-t 

y^t Lxm%EJ]X*y ■ xttzeiiaj v*zm 
^zt. ?Ab&m£ r )-m®&zttfX'Zz>. t 
fc. m*m&w<?>^m^zTi-uymzm!>x'$z> 

x < ftinxz , xyrommm* x o -m&x < ff 

[0088] *%mz xtiii . m#im 
<rmrmizmzitxm?hztiz£<o . 
mz'i%&zbi)<?$htti>i l z. imnmmMfsm 
iza^xmmm^Fmx'h ztz tzntmnm. 
xjwztmt&zkizxo. '■g^m&a.v-mim 
^hztt-x^h. 

[0 089] ttz. *miiz£tuL$. Mmmizis^ 
T. *y7fr^miim&w^<?>EjjSLm>m%$!iM$: 
m&izmzitzi^im&zfotzitiz t&xz % 
ttuz. m.mzw±z-£tz t z i,z\tmm.tpfm 

-fhzktfxzz. znxoizmswzfmv^yv^ 
Z^K^trntk. xyrfrt>ot*ikm&ZMMtizft 

%<>1zk%<nXo\,Zim*)J-syY}Vtfn<ti:hk\^m 
WmZS-thZttett:^. 

tan *miizmmmmsm*r$mm*y 
7<nmmiWr>-^<rmm?)Bm : *L. srsmmmx 

wt&tzfrnm&mx'S)*. 



[02] mi<v*r£%m*yycom&t:«iwit:8i 
mwmx'bz. 

[03] *m£&&mfmmmm-*f$z%mxy 
rmmiwizii^x. MmzKi-himmm (mm 
m) &£vm^m%%m&z*i-ftimx'h 

h. 

[04] *m£9kmwmmzm^zm&-v3m 
&Z7P-mmx'$>z>. 

[05 3 *miz&h$mmmzxz>m?m^®<?> 

UmmWthtzih0)yu-+><r-YX'hh. 

[06] xmtz&zfflwgmz&^x . mm&tz 
ih<vmmx'h&. 

i o-<-y?4 rw^ii^yr (~*!3®M3&< 
-y*y7) , 1 1 -7nyNiKf< (itfyr-ff 
-f), 12-'J7*T* 14-IR#I 
15-o-*. 15a-^->. 1 6-BHEM. 

1 7b -fiaSrH/Hffc (tff^ 
R) , 1 8-tfyrs, 1 9-7*7? oyf* 2 0- 
7W^-*-7V-k 2i-$ld&£t:>\ 2 2-©& 

MHO. 2 3-Qtajffl^P. 2 5, 2 5 a-ig&ffiBl 

s&. 2 6-^yrBtajfflff7]a. 2 7 2 

7a-»tajtf-K 3 0- 3 1 
•A;ur?L, 32-XT-;K 33, 34-*l.SS2 
<Os£ftEM. 3 5— >-;M*. 3 6-tffcS. 3 6 a - 
W&34)V&h. 3 7-^W«[0fHaBi». 38- 
XEROX. 3 9-^WtR0f«HBi». 4 1,42 
••■mo'/hHyS. 42a-^D-yhfiO. 49- 

0V-yj<)\,7. 50-^-^'jy^o. 5i-dfy 

TttflifleM. 5 3. 54. 5 8-3BHL 5 5-®£ 

■yH. 6o-yuy^H (m^WfR) . 70-$$ 
i-^ (m^w^s) . 7i-mm*yy. 12- 
m-^y-f. 7 3-mjj-tyy- vi-) . ps 
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